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ABSTRAK 
Sebahagian besar bumi dilindungi oleh air, tetapi hanya sedikit peratusan jumlah itu 
tersedia untuk digunakan sebagai air bersih. Pada masa ini, satu pertiga penduduk dunia 
menghadapi kekurangan air. Oleh itu, penilaian jejak air biru (WFb) akan membantu 
dalam mengkaji penggunaan air secara keseluruhan untuk tiga loji rawatan air yang 
berbeza di lembangan sungai Kuantan. Makalah ini menggambarkan ramalan jejak air 
biru Loji Rawatan Air (WTP) Sungai Lemping, Bukit Sagu dan Bukit Ubi sepanjang 
tahun 2015 hingga 2017. Antara parameter yang dipertimbangkan dalam kajian ini 
adalah pengambilan air, intensiti hujan dan penyejatan. Dalam kajian ini, manual jejak 
air digunakan untuk merakam jejak air biru di semua loji rawatan air. Untuk membuat 
ramalan, Bayesian Networks (BN) dan Rangkaian Neural Buatan (ANN) digunakan 
sebagai algoritma untuk melatih hasilnya. Oleh itu, trend ramalan untuk tiga rawatan air 
yang berbeza telah dapat dihasilkan dengan menggunakan perisian WEKA. Hasilnya, 
jumlah jejak kaki air biru untuk Loji Rawatan Air (WTP) Sungai Lembing, Loji 
Rawatan Air (WTP) Bukit Sagu dan Loji Rawatan Air (WTP) Bukit Ubi bagi tahun 
2015 hingga 2017 masing-masing adalah 4,905,076 m³, 5,924,203 m³ dan 26,400,519 
m³. Hasilnya membuktikan bahawa (ANN) adalah algoritma terbaik untuk semua loji 
rawatan air (WTP) kerana ia menghasilkan nilai yang lebih rendah daripada kesilapan 
akar min (RMSE) berbanding dengan Rangkaian Bayesian (BN). 
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ABSTRACT 
The majority of the earth is covered by water, but only a small percentage of that 
amount is available for use as clean water. Currently, one-third of the world populations 
are facing the water shortages. Therefore, accounting blue water footprint (WFb) will 
help in assessed overall water consumption for three different water treatment plant in 
Kuantan river basin. This paper illustrates the prediction of blue water footprint of 
Sungai Lembing, Bukit Sagu and Bukit Ubi WTPs throughout year 2015 to 2017. The 
parameters considered in the study were water intake, rainfall intensity and evaporation. 
In this study, water footprint manual was used to account blue water footprint 
throughout all water treatment plants. In order to make a prediction, Bayesian Networks 
(BN) and Artificial Neural Network (ANN) were used as an algorithm to train the 
result. Thus, prediction trend for three different water treatments has been able to be 
produced by using WEKA software. As a result, total blue water footprints for Sungai 
Lembing WTP, Bukit Sagu WTP and Bukit Ubi WTP for 2015 to 2017 were 4,905,076 
mᶾ, 5,924,203 mᶾ and 26,400,519 mᶾ respectively. Results proved that ANN is the best 
algorithm for all WTPs as it produced lower value of root mean square error (RMSE) 
compared to Bayesian Network. 
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INTRODUCTION 
1.1  Background of Study 
Water is absolutely essential for the existence, growth and preservation of all 
human life, making it an important commodity in the world.  All human life including 
plants and animals must have water to survive. If there was no water there would be no 
life on earth. The increasing world population, improving living standards, changing 
consumption patterns, and expansion of irrigated agriculture are the main thrust for the 
rising global demand for water. This leads to the water shortages all around the world. 
Currently, one-third of the world population are facing the water shortages (Kummu et 
al., 2016).Water shortage and the degradation of water quality in river basin are among 
the major issues addressed by water resources management authorities (Li et al., 2018). 
Now days, water are very important in life as it is a used for every purpose in daily 
activity. Water is not essential for human beings, but also for animals, plants and all 
other living beings. In India, ensuring water security is a way to guarantee good food 
quality and nutritional as well as economic security (Salome, 2018). 
 According to the United States Environmental Protection Agency the average 
American family uses more than 300 gallons of water at home daily. The water uses 
seems like a really high number. There are many important of the water in life. One of 
them is water used in most of the domestic sector. For instant, water is used for 
drinking, washing, cleaning, cooking, shower and growing food. Besides, water usage 
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is even contributing more to the industry for generating electricity, manufacture 
products, and transport people and goods. All of the water that exists around the world 
comes from local lakes, rivers, streams or underground aquifers, depending on the city 
and state. As the water is very close to human including animal and plants, it is 
important to keep supplying the good quality of water resources to all.  
Now days, there are many problems regarding the water resources. One of them 
is water pollutant. Pollution of water sources by organic and inorganic chemical toxins 
is a priority concern worldwide. Water pollution is the contamination of water bodies 
such as lakes, rivers, oceans, aquifers and groundwater usually as a consequence of 
human activities. For instance, liberate insufficient treated wastewater into natural water 
bodies can lead to degradation of aquatic ecosystems. The lack accessibility of clean 
water leads to numerous waterborne diseases causing the death of millions of people 
yearly and obstruct the development of society (WHO and UNICEF, no date).  
The majority of the earth is covered in water, but only a small percentage of that 
amount is available for use as clean water. Currently, the increasing water scarcity has 
two main reasons. It causes by the high demand and low availability (de Almeida 
Castro et al., 2018). Water demand is growing mainly due to population growth and 
economic development, which contribute to the formation of new industries and 
irrigated districts (WWAP, 2015). This will becoming worst for the developing country 
with the high population compared to other country. Improving the water crises 
positively will affects the development of a country. As in result, it helps to provide 
safe water to the communities.  
The water footprint is a measure the quantity of water used to produce each of 
the goods and services used. Water footprint across global supply chains at the 
international level can be used to investigate water flows and the equity of water 
resources distribution across nations. The connection between consumption behaviors, 
trade activities, and anthropogenic water use can also be evaluating (Zhan-Ming and 
Chen, 2013). In conclusion, it is useful to use to the study as can predict the blue water 
footprint in water treatment plants in Sungai Lembing, Bukit Sagu and Bukit Ubi water 
treatment plants in Kuantan river basin. 
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1.2 Problem statement 
Between mid-October and the end of March the climate at the eastern side of the 
peninsula is affected by the rainy season or monsoon season. Weather usually is very 
rough in these months. During the monsoon period it can sometimes rain for days. Not 
all other parts of Malaysia are affected by this monsoon, for example Penang, Langkawi 
and many other places on the western side. Since the study area is in Kuantan which is 
capital city of Pahang located at the peninsular Malaysia, it is more likely exposed to 
the changes in climate for every certain month. This leads to uncontrolled of water 
stream flow in the selected water treatment plants. 
The problem at the study area which is Sungai Lembing, Bukit Sagu and Bukit 
Ubi water treatment plants in Kuantan river basin is that the water management is still 
using the old version of management. In overall, there is no data of water recorded that 
include with the rainfall and evaporation. In order to update to management of the 
water, it data is needed to predict the blue water footprint. The researcher find hard in 
order to do the prediction due to the missing data. As a result, the study is conduct to 
help in order to calculate and do the prediction.  
Day by day, there has been an increasing in water consumption due to growth of 
population. This would make sense to the shortage of water if it continues to grow. This 
results to the high demand of the water consumption due to the population growth. 
Stream flow plays a vital resources management such as assessing the impact of past, 
ongoing and future climate or land use change. Besides, it integrated with the model 
such as designing flood. 
Urban development without a proper plan often results in environmental issues, 
for example, deterioration of water quality of rivers, lakes, and reservoirs. In other 
words, the urban development causes human population and activities to increase and 
surrounding environment to be polluted (Lee et al., 2017). The outstanding of the past, 
present and future changes of water stream flow are very significant in preparing the 
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